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^= (54) Title: DIENE RUBBER/INORGANIC COMPOUND COMPOSITE AND METHOD FOR PRODUCING THE SAME AND 
= RUBBER COMPOSITION 



(57) Abstract: A diene rubber/inorganic compound composite which comprises a diene rubber, silica and at least one inorganic 
compound selected from the compound represented by the formula (I): wM . xSiO y . zH 2 O s wherein M represents a metal, a metal 
oxide or a metal hydroxide of at least one metal selected from among Al, Mg, Ti and Ca, and w, x, y and z are a number of 1 to 5, a 
number of 0 to 10, a number of 2 to 5 and a number of to 10, respectively; and a rubber composition comprising the composite and 
a crossl inking agent. 
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^ M tt, Al, Mg, Ti ~BlT$ Ca ZMittlZ 'Ptt < £ h — OOtI, &Jg®Hfc^X 
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»£ tt&«*BHfc4&T&?>, w, x, y Rtf z tt-ttl-^ft 1~5 CO |gc, 0~10(D3&, 2 
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\z > 5? x > 3R =f ^ t m«^5*»j <h * &&mm b t =f a m** s # s »-& 

© Tf & V^i 5 W JB ^ % ~o Tc . 

-Jj, 59-49247 #&ffi^K:«, If SfijgT* £ * > ^7 V 2 OS** 

ife^te^A^©#mtt©&&©7iae>K> 5^ * *m<Dzl&ifift 
«*tt©**V^U*tt«*b*<, :^Aj£#©3.a*3fcfc«£bT*rEHb, 

ftrfAJB«&as*Sd£ itftffl b> ^n*rf A^^ti£5S;fi»bT3f A«a^«r* 

#Srt^6nT^S (iff US 2000-204197 -§-©^*S#x1i#M)o b^b> ZL 

© =f a & j$4fc tt wi*i6tt ic ^ & t 5 m a a* * a . 

rf A jfijjfc «&©&&£ It, (l) '>'J**J;^/*fcaA-^>^7y^ 

^Tfcgfc'fbT^SxSzAft^Jflbifc'b© (#H 2000-204197 4$ IB 2000- 

302914 *|), (2) 5"J#£*«fcX;i/5X#A, V£f * ^£ A* 

*#^bfcfe© li- 181155 #) feaenx^§. b*>b, z\nz>\z& 

5z^7Af^f^t^f U^^OT, b fe + # & R 31 MflE ft 56 

SbfcV>iV»"5IRia**»<5. 

fg^©na^ 

*I6HJ«, ±3£bfcfl£*ftflS©IBIBft#&'r« &©-?& D > s?x>&:*A)&*# 
^^m^*7c«*^^iS©7lc^«#i:ft^^TSX@ft^T#e>ti7t^x>^d > 
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JLt3»J»*6ttR^§l!I!ft*lC«n«rfA«ft&»iftT?#*=f A«LriE**ll#-r«i 

*mm<D%Z-<D&m%, 5?X>JR=fAfc<>U;&;fe«ktf&a£ (I): 

wM • xSiO y • zH 2 0 ( I ) 

(S^OMH AL Mg, Ti&tK Ca *5I^n§'>?5:< — OO^Jl, jfejg 

m-fbtfX^^jizKm'fbt/Tfe d , w, x, y r# z tt-en-^n 1—5 ©fc, o~io 

©!§:> 2-5 ©ifc, %.z$ o— 10 ©ifcT&§) 6 itH'n§4>&: < 

*^b^©B— ©#$£«, s?x>^=fA t±»sc (i) Tt^nsiift^tit 

J.t3±E^x>#:*A©#*#fl:iKi±iB5S (I) ©&tfMfc£tt$ft? 

*mm<nmz.<D<&M\i, ^x>&=rA©*&#»«£^u;&33cfctf;fc5£ (I) : 
wM • xSiO y • z H 2 O ( I ) 

tt-fb*XH:^JII**'ft:*T?»D, w> x, yXDtjtt^n^n l-BOR, 0-10 

©&, 2-5©^:, -&.U o~io ©tTSs) T?**ns'fb-&*3^6arfn*^fe< 
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t % - m © m m it <& m © * tk # m m t & m & ? % x m & # tr e t & # & t -r % p 

*5&9!©*A©<&«tt, yi>|^At->'J*^J;« (I): 
wM • x SiO y • z H 2 O ( I ) 

WlikmX\Z&m7kWtik®11?& Q , w> x, yMzll^ft 1~5©I, 0-10 

©*, 2-5 ©gc, Rt* o~io T*sn»fl3^*r^6aHrn*^s:< 

»'ft:-&«I©*^^«[?Si:*S'g-rsxSSi(iT«3fi$nfc^x>5S^A • SSiHb 
frS&D, Ja^±IB^x>^d > AcD7]c^^mMt±IH^: (I) (DMmik&mZM 

* sew i?x>^d'A t±E5* (i) Ti^nsisft^ftt 

fcttMb^Brft^ttfc, iefll^Jt*-&trj: t*#«i:-rs=f Affile* 
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^ u n- h u )v-y^ -jjLiy^m^^ a, r z u u- h u 

<ffcfil=^£ 0*f§^x>^#*#:, &<M^jfoCT^§^h*x;i,#*#\ # V 
7 4 >'|4^FtSfqx h U ^S^-^ii-fe feO^H b < , fLitm^y* $ -J X 

>rfA, ?Lfta-g-X^l/>-y^>?x>*S^=fA> ¥Ubffi-&7^ U nx h >J ;i/ 
-^^^x>^S^rf A, ¥UbS£r7^ U nx h U 9- V > — ? $ >?x 

n5yX>^^A7T7^XWSb^. C0yX>?|^7T>^XH i?X 

>^-&^rf A^^fLlk^-tirfeXT^vH 7K^i»#: fTS-^T £ Z tlz& V £ 
^T§^x>^^^rfAxv;i/^a>^3j;^>'x>^-a-^rfA^ft«^^^tf5) 

^©v?x>^^»#: (j^T, r^^v'x^j fclTtt, «ittfl, 3 

-;7^X>, 2, 3->?^^;i/-l, 3-y^^X>, 2-^OP-l, 3-y^v 5 

x>, i, 3-^>^> ? x>, ^yy^>^^tf sn§. ^nso^T!), i, 3 

-y&VJiy, -fV7>>WSL<> 1, 3-^^^X>^^ 53»SbVi 0 zn 
^^^tfx;ix#g#i: Lilt @'ffiS^*$^V^#^t:x;i/ft^tl^fflVi 5 
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x;i/*, ^^**;i/3j? — ;i/3E, -f 5 y £, 7 rhu 7>tr^AS ( 

<5 FS, 7 5 Fl, kF7^, 7>/S> ^7^1, Hfcfcl, 1§rHSl*giit3ii5S, 

% JlTS^rz/Jim. Xstf^g, FS, X;i/7j^-;l/», 7571, 

tgitilS« 7J^^->yiJM»$b<> kFD^WI/i, 75/1, 
*;!/^^->;i/», itrM*Ii!t8i^ 7Ji/3^^^UWK;lffSi<, #ck 

tf, kFn^'>^itlTH-JWI#:, 7S;Stfk*-;i/^^I#, "F'J 
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kHD^y^nW (**0 T^Ul/-h, 2-kFD^y^Jk (^^) 7^ 
U I/— 3- t Fa^yyfJl/ (^30 ij ix_ k 4- t: Fn + y7*ff 
7^'Jk-hi©tFo + y7;^^ T^U1/-MS, ^Ux^l/ 

+ k>^'Jn-Mtttt, $JA«\ 2~23) (D^&y (^) 7^Ui/-FiR, N 
-kFDty^f^ <*£0 7^UiV73F, N— (2-k Fn + yxf J!/) 
^) 7^'JJk7 5F, N, N-tfT. (2-t Fn^yl7j[/) T^U^T 
5 H4¥ot F v-Jl/g^-^tgfny 5 FS> o - t: F d^->X5P1/>, m-h 
FD + y^f k>> p-b FD^yXf l/>- o-kFD^y-a-^fHf 
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m 3 Mrs y £>jit£ns4 N & < tinor? ys§ft§i^Wi#:^ 

I2i75 7ltf HrJUfifrtLTH i^H (1) 7-'J/77l/> 

77-p-7-'J/^5 1 l/>,j3-v'7y-i3 -^7JP-p-7^U 777k>, 
^-^nn-p-7^'jyxf j3 -^7^ - # - * b^^t) p 

-T-U7X^l/>> i3-AM^y-p-7- l J;X?k>, j3-yh^^* 
j!/^-;i,- P -7- l Jyy;71/> 1 /? - (2 — h Fo + yih + y) 
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p - t — u y^f ^>f, (2) 7-'j;7i-;^^i>s, 

7-'j;7i^-l, 3-y'^> ? X>, l-7-ij;7i^-3-^^-l, 3 

-y^>?x>, i-7-'j;7i^-3-fnn-i, 3-:/^>>x>, 3-tx 

'j;7i-JH2-/fJl/-l, 3-^^> J X> > l-7-'J/7i-^-2-7n 
n-1, 3-y'^>?X>, 2-7-U / 7x^-1, 3-^^^X>, 2-7-'J 7 
7x^-3-^^-1, 3-7*^i?I>,2-7nj / 7i-jh3-i'nn-l, 
3-r/^X>^ (3) N-^?;k 7^J;P7 5H, N-X?^ (730 

7^'J^75F, N-^^n-^jf U il/7 5 H\ N- (4-Tx'J /7i~W 

*?7? y ;i/7 5 F^co N- ; t;ii(y^)7^ u ;i/T5 &ns. 

7;^7?«J N, N-i?Ii7S77;i'^7^U^75F> N, N- 

5^^?^ T^uw-h, n, N-e?^^7 5;xf;v 

U1/-K N, N-^^^7S;7'oH^ (7^) 7^»Jl/-K N, N-5>* 
^7 5/^^ (*^) 7i"JW-h, N, N-W)1^7 5;x^ 
7i"Jl/-N, N, N-^X^JP75 7 7'DtVP <*^) 7^'J1/- K N, N- 

^xf;i/7s;^f;p (^^) t^ui/-k N-^fjHN-xf^7s;i 

77'Jl^-h, N, N-^7"D H^7S 7 X9^;P 77'Jk 
-K N, N-i?7*^7 3;xfJl/ 7^'Jl/-h, N, N-v^^PT 

5/yntf;l/ TWV-h, N, N--77*fJ!/75;7*?f (7^) 7 

#VU—h. N, N-^^75/X^ 7fVV—h. N, N- S> 

^7fJk75;x^ (*£0 7"^Ul/-K 77 1 JD-fft^7*U>i©7 
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n, N-w^7 3;if^ 7^'Ji^-h, n-^^;p-n-x^;v 

JtfB N, N-yil75 7 7J^Jl/7i"J JI/7S FtbTtt> 0»J*.fc£* N, N- 
y^^7S;^^ (j*^) 7i"J;P75 H\ N, N-^^^7Syx^ 
(7^) 7^UJV75h\ N, N-?^f^75 7 :/nfcf;i/ (^^) 7# U^T 
5 H, N, N-^^WS/M (^^) 7^'J^73F, N, N->?Xf J|/ 
75;x?Jk 7^'J^73F> N, N-^X?f73 7 y°U\f.)\> 

7^7 UJV7 3 H» N, N-i?x^;|/T5 J 7 9 U )V7 5 H, N— 7 

^-N-xf^75;x^ (*^) ij;V7 5 b\ N, N-^7°D tf^TS 
;x^ (730 7^U^75F, N, N-y^?^757Xf^ (*^) 7 9 
U;i/7 5F, N, N-y7*^75;ynf^ (*$0 7^'J^7$H, N, N- 
W;P73;W (7^) 7^'J^75F, N, N-^A*yf75/X? 
;p 7^'Jil/75F, N, N-^A^yJl/7 3 7 *?U 7 Z U 

f 73 h% N, N-^^^7 3;7'nH^ (7^) 7^U^73 F§©7^ 
U il/7 3 Mb-&*JXtt.**7* UiV7 3 Ftf;-******!* & ft§ . £tlS©4>l? 
*>, N, N-y^?;!/73/ynk'^ 7^U^73F, N, N-^X^^ 

73;7'n tf;p ^) 7^ ij ji/73 B\ N, N-^t^f^73 / 7°n tf;i/ (7 
30 7^'JJV73 F^^SUVn 

JbfBN, N-^Ii73;ftit!xjH^iiLTH, fclAfcJ, N, N-$>* 
fJP7 5yxfM?l/>, N, N-^Xf^7$;x5 : JUf N, N- v 5 

h s JV7 3 7 XfJl/Xf k>, N, N-^t^fJl/73;x?JK5 1 y>i© 
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ITtt, MZ-\£s k°n-;K h^fy>, 'fS^Z-Jl', h 'JTVU >>>> h'J 
T 1 /-^ h»JTv ? >, lf'J^>, lf'J5^>, k'5y>, -Y>F-;K 

JH^ftitxd #>J;U;£ 2-tfn;i/t°U 5>>, 3-tfx;;nf >J 4- tfx:;], 
tf>JS>>, 5-^^;l/-2- tf -;i/tf U 5-Xf^-2- tf u y?>^^ 

#tfs>:n&o uii&ottfe, 2- tfn;nf u 4-i£:^;i/b°u^>/W£L- 

7^n^yyiJM$^ft§I^WI#i Hit (*&)7# U n^>;< 
fJH l J/b + yy5> 1 77'JD + ->/fJMfJl/^^h + ^y7>> 

(y<:$0 7^ U n^y-^^;i/y?p<^;i/p< h4^>>"9>, (^^) 7^'Jn + y^f 
JHiJIf^yy7>, 77 l Jn + ->^fJ^fJk^ih^^y7>, 

79 U D*y/f;k^^?^xh^yy7>, (*£0 7 9 <J n^->^^ 
JI/h'J7 J D#^yy7>, (^)X^ U n^y^?JMfJI/^7°D^yy7X 
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r- 7^'Jn^->ynH^hijxh^->y7>, r- 7^'Jn 

^yyDejMf^lh^yy^X r - (j*£0 U n^y^D tf ;i/>>* 
=p;i/X r-(^^)7^'Jn*y7'o tf ;i/ hU7°n^^y^7>, 

T- (;*£0 77 , Jn^y7 , Dh , JMf*^7 , n^+yy7>, 7~ (pt^) T 
7 'J n^y7*o t'Jky^^yn^^ yy7>, y- 77 l Jn^y7"D 
EJM^-77i/tyy7>, 7- (*£0 7 ^ ij p ^ ^ 7° P k°;i/>> * =^)V 7 
x / ^>^>9 7 - (P<^)T 9 U D + t! JV^ ? ^ n + y y 7 

7- T^y u p^^7°p tf;i/>?^^;i/^^p^->->^>^^^^c>ns 0 

TJ^^y-yUMtf H-J^^i^iLTfi, #HS¥ 7- 

188356 ^temTm^ZnZ b U ^ h*~>t£x;i/~>5> h U X h^yk'^y 
6- h U ;* h^^'>U ;i/-l, 2-^v^-b>, p - hU^ h^yy'JJl'Xf 

i/>^7&^tfe»nSo ^ti^ji/n^y^ujuMM^tt, 1 m<Dfr%m^ 

#fc^5?X>^*#:(D^^*«7lS 40-100 £ b< « 50-90 

«fc * b < tt 60-85 «M*©«6BiT& 0 , 7f #Mtfx;l/#*#:©fe^*«a 

f 0-60 L < tt 10-50 Sfg%, «k D£? * b < S 15-40 3f*%© 

*«, ISO. 01 — 20 C tUfitS-^ bV^o SttI^ttSM#®l§ 

^Sa* 0. 01 ntt % & s t > & t * *^-r 5 tb -o t %> > 
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* # & ± m b m m © m & * t? ^ s * m ^ # =f a 9 ? y * x * « ^ & m & \z 
Mr-^ *^^->a^^*t^tf ens. 75>*jn^»ii/Ttt, % 

9Smj>bk 5'jxf>i, /\vi/3^>m, ^-^-r>^, xf7>j>i 

+ U , 'f H, tert- H ua — ^-^+f--f K, ^^>hFD; , !-t=i : f'f h% 

v^d- h u )i\ZckK) ttm ?n§^7 Vit&m, im* u ^a^j; em* 
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mm.&W}Mt l-t«, tert- F-x^i/y y ^ >> n- F^i/ji * frti7°& >m 

y-i/>X^r -^;nf ^>if Sf^ts ui^ts. 

t^iiM^ « , s £ ± a * — » b Ttx b t »<& * n ^ l t %> <t v> l , 

*fcf, £3? ftlS&Scb 7c g jfcfg ft ffl ^ t o-ioo^T-ff 5 £ t^T?^, o~80°c©a 
M^SEJEf* c: t a^iU^^-c^ b, s^TSotfe 

80*&TIC#P*.£C £)W*L< , a-^fe'fb^ 30-70% ©HfflTa 

£r ft^it-f S £ fc)&«i?*bVi.«#o#±tt,Bffe©«'&(6ft:*i|c3SlLfcWfjSn?, 
A ^ ^ y # X ft # & £ <fc it S 0 

rfAft 100 JCMi: b7£*J£-fc, 5-100 ft ft ft, #fC 1 0-60 KfigHi-TS £ £ 
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*56WrfflViS^X>*^Att, & — [ML 1 + 4 (100°C)] i)i 10-200 

©*&BBfc:&5 £ kifitfrS. V < „ 30~160 d ij&*J; DSf* A — n — # 

10 W8M$tt£*&«> tt5*ttm?a< > 200 -frmz-^m 

A(Dfe<7)-e$.oTfe, #«jfl*«JPbfc«|JR=f A©«»T?»oT«b«t^. 
JhlB5?x>JR=f AiS^t^tilft^i LTtt, ^'J*a<fctf^ ( I ) : 

wM • xS i O y • z H2O ( I ) 

(^©Mte, Al, Mg> TiRtKC a^5M«ns^75:< £: fc^^ ©:&«, tfejg 
ffi<b4»Xtt^JR*Bfe'fb«J'T?» 0 , w, x, yXtf»l«ftfni~5Cft, 0-10 
©ffc, 2-5©^:, Rtf 0-10 ©ffcT&S) Ti$n5ft^ft^^6tl§.^, 

5£ (I) ©fl:#*m*S*fl3'&tt'T?» ^JBSfttt^sn^Vi. 

i- (AI2O3), ^— t< K y-r zx^t^©t;P5 ±-7Kfn% (ai 2 o 3 -h 2 ok 

K /Ht7^ h#©7j<mfbT;i/5-^A (Al (OH) 3), Mik^tf* 
->^A (MgOh 7jcmft-7 / /^'>^A (Mg (OH) 2), ffi-fb^^^^A (CaO), 
jk.W.ik'ft )V is A (Ca (OH) 2), Ift7^5-f (MgO • AI2 

0 3 K 71r9—> €^©3^>e (Ti0 2 ), 5^ >H (Ti0 2n _ 1 ), 
I/— (AI2O3 • 2Si0 2 h (AI2O3 • 2Si0 2 • H2O), /Hn7^7-f h 

(Al 2 0 3 -4Si02-H 2 0), ^> h±-f h (Al 2 0 3 -4Si02-2H20) • 3?;!^ (3MgO- 
4Si0 2 -H 2 0h r&rtfri?*?^ h (5MgO • 8Si0 2 • 9H 2 0), 7"^tV^y') 
A#;i/->^A (CaMgSi0 4 K ir-f SlT^S-^A (Al 2 Si0 5 , Al 4 • 3Si0 2 • 5H 2 
O^h tr^m^tf^isVA (MgSiOsK ir'(Wt*J)V5s&& (CaO • Si0 2 • yH 2 
OK h © J; 5 fcmif§ffiiET5 7K^> 7JWJ^IX(i7JWU± 

iR^js^#^i^^'i4T;i/5 /^r-f«ift* 35**6 wrens. 

Sfc, a£ ( I ) <Dfc&m<D5%* #C5£ (II): 

A1 2 0 3 • mSi0 2 • nH 2 O (II) 
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(^tf© m tt 0-4 CD©:, n tt 0~4 ©t-eg§) $ ft & ik&m&<& £ b 

s u 7j m ^<g> z z>„mfam\z\-±, mmmmitmmm (betd & 

50—650 g /m 2 . j?*Kf4 100— 400g/m 2 T&.g> v' U AWSL 

c taw * Mfb-&tf©$i^A#< t % □*A©fti#tt, 

ft-g-#l<73#A*«, ©S?X>^:J A 100 tK 5-200 ft* 

t©^u y :/teti©i3fc&**#snte< v>. — *a*j&* 200 

«k <0ftWf£i±t£>b(DtTZ> z 5. MiH tuidi©*l}I 

ft-g-tl, fc^AfcT^U # (SiOs), r-7;i-3^> « -T;i/3 ^-#©7^5 ^- (Al 
2 0 8 K ^-V-f K ^7^#7f©7JR^ — 7K?a#? (Al 2 0 3 • H2O), ^ 
yit-f K AWt7-f h *£©*»<&; 5 X# A (Al (OH) 3), ft-ffc^*^? 
A (MgO), TkmibV^^^^A (Mg (OH) 2 ), M ft A (CaO), tK 

mfcZUlsz/TyA (Ca (OH) 2 )> lft7iH^^A?n->'7A (MgO • A l 
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2 o 3 K 7±?-"em<D^?y& (Tio 2 ), r*>m (Tio 2n -i)> 8§e£ 

K -7" ^tJJR-^A (AI2S1O5, Al 4 • 3Si0 2 • 5H 2 0#), tr-fM^tf^yy 
AtDV^^A, tr^M^sf^z/iyA. ^ A 'WM )V v V A • 7 )V 5 J >r m.lM.m © 
TtJlK©^**, 7R^©7jctt^#:tf fci±^||T«#^C £ <om.MlZfrmi£^tch<D£-? 

"C * * - 

#Altt*iin*fcbT$*;wfeb, ^n^lSTtf ftiLT^fcfc©, x« (2) }£{b7 
ter^s^-y^, xtt (3) >Wt$L&m;Wtm£.Ri&-£'&*&, «i7JR 

— # Af®7JR — ^£i££1fttV — ^^©T;i/* U £KJ&3i3:S C £ K «fc D £ 

•rajit*t*Tf**. (1) iftrjksr^A, ityj^-^A, «t 

^-7Af07;^r^At^ (2) SS^^;P^^7A, M 

tY^y-7A, = it^5P^>, rait-fb^^V^, (3) T^S^t-S'J^A^ 
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i b T ffl T «t o 
*7c, #^Bg 40-8409 £BBf* S nT V> 5 J; 5 & ^ tC £ D, 7^3 > 

ic, rmmik&MoftMW.} tint a: ( i ) ©*«fls^4fc*»j*Rri6?5:*f 

*gt^S-fb£-#7©»C7k> WLXiZTJV* U &»LTliS^fe©it§Ct# 
75 b\ y b >f ^ffflts 2: tjjtffs bVi. ^CDWII^Jl^^t/ 

t j:a? v is«^m cd ft s b t mm it&m <d & mm ft 11 l x *> «t 

rte^<b^-#;©^tS:^j titu ft ( i ) c^^ns^s ai 
4f) C7^*U *«ftthU9A***«) ftisft] bXH/S$1±Xf| 
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&«^«&©*3S#tfc?fc©pH«» 8. 5-1 lSfctt2~4TS5o 
+ Ur^Wtl" h U ^A^<D^r<mit) *Jn;t* £ £©*§£-, 

>*=f A**^**i*«^^»**^****Vitt*«ft^**#*©jB'&* 

tummmiktmmzvxMmmt ltsq m tk^$;#:£m> see#© 

«fc D ^it5^S*l^SIt^T?*S. «fc 0^ — &5>X>3R:fA • M 
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fc#D#A, (2) ^Jfy^A, V^~>r>A, M$h T;i/5 X# A^GD^ffi^Jl 
tf^isVA. «M> mmr)V^ =!7A», *5<fc^V£7c« (3) ifr^fcjSC 

^ 5 a t bti0$t§ c t^Tt §. ^ne-co^-fe, ti)V^^A, *?y*>"y 

A, 7;Rr>)Afffi^I©WSl/<, A, Ifcfcv^ 

§. £©*£r> > s X>^d'A • ««te^*:|lt-&#££^ A £ LT«@£-&5, f 

^rfA • *i«ft^**'&fl:te»«-r**6«iift*fi«-rsfc»fc», io°c^ 

iil> pH{jt^2~14 (Wfc*tt«, 0<J*.fcf pH3~6) CD *E BB 1*3 ftl fll t* £ d 
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If 0. 5~10«*g&, #te 1~6 HIgEE^t§ ut^ff^b^. 

- h u !/^5?X>*«^d' a, t # U nx b u;i/-xf^>-y^yx>* 

*ta*JB**3W£L>Ttt, 77-^>^^^^, S/'J*, MffB^ (I) Testis 

S58fc#tt^®«{ (BETil) 7^ 7 0m 2 /gK±TS 1^5? ^^^7^ 1/- h 
M* (DBP) 90 5 U U y hJl//100g K_h© *> ©J&W51LT& 3 . 
BETfctf* 70ma/g*SlT?tt + ^^:Bl*tttt*S^ <5>nfc< <, BET 

§ BET fit ©J: 0«F * L/^iBtt, 90~180m*/g T&S. ft , BET fit « ASTM 
D3037-88f^ipDlBbT»^LfcttT*S.HCDBPfidJ905 U U y h^/lOOg 

+#&WJ¥«tt^# &ni:<< ( s DBP miflmifi SS^ttf 

DBP fit© J; V £ bViflSBHH* 100~180 5 U U y h JP/l00g 7?3& 
5. ft, DBP flfctt JIS K6 2 2 1 - 1 9 8 2 (AS) \zmM b TSI5£ b fcttT 



21 



WO 02/20655 



PCT/JP01/07743 



«^St^u*, jiscsc^u* (#7jc^r-r^) ^6D<f»^s®:i:8&i/T/Htr>* 

f (BET ft) # 100~300mVg ©ttEfflfc&S 

fc©*tfi s arTr**. ^ BET -fit it. 300°CT 1 ftffilttftt*, ASTM D4820-93 tC 

100 St*g|$^/t D 5~85 K*aJCD|6ffl^* bV^ 0 

6 n-5 o 

^>~>^>, H-;i/hux (i3 h4^>-x h^-» i/?y, j3- (3, 4-x 

Jl/bU^h + yy5>, r - if U K * 5s?U tf ^;P>*X h 5" 5 >> r 
-^^^Un + y^ntf;H'Jp(h*yy5>, N- (|3-75;x^) - r 

y p tf;P h U y< "3-)V=J * b^rzyzy^ N— 7i-J|/ - r - 75 7 7°p f> U 

t°Jl/h'J^ h^yy7>, r-75y7°DtfJPh'J^ h^yy7>, tf7> (3- 
(h'JX^yyiJ^) 7°D{f;y) fh5^^7-f P, tfX (3- (hUxh^ 

->'>u;i/) ^atr;p) p, r-N | J^h^yy'j;V7 , nH^>?^5 1 ;i/ 
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tan<? #t«fc 0 |t!±t§„ # 5> :/»J >£fJW©K'&*tt, AfflfftfefC^S 

nss^fctennt©-^** 100 HMtbfc^^tc, 20 siskt, mz. 

J*#£ 100 «SS&£L 0. 5~15K*ffi, #fc l~10lli|3^t§ 

r^jjsun. 7;p3-;i/fl3«&4fc©ja*3Rtt#telWto&Vi*«, ®Si~io@jt 

Wt>, ±B5?x>*d A • i&^fejS CTffi© rf 
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— ;P4$£JB V^TMB-a-b^Bf^CD^^fc^^-r^.^ViT, £©J»#:£ 140-180^ 

(D $j®^x>i£rfA<Di^ 

^^Btftbfcm-&#8lte, tK 200 lii, D5?>»5i 4. 5 

x>Rtfiofi#§g i fc^-r^f^iB^-S (3M£teK*g|L flU»i#0^lf 
S«100«*8B)» Rtft-FryjMJW^^>0. 3 St*gB£f±&A,2i:. ^© 

-t + H H 0. 1 WS&P, l5 L I/>i?75>4ii7-h'J '7A0. 07 

Stf 1 m 7 TKfPft 0. 05 WV^7^*M7JVrt F7Jl/*^yl/ 
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x 37. 5 mm^(D7n cM±mmw^^±m. ty yn-iv • 7 

g|£-B:T^AiL, 7jc^^, Mf£Ml?!!&:lgl£i±, M£nfci?x>^rfA 
~13Ttt ra-a-f^J i^fHbT^S) (-T^:t)*»X^l/>> 

(a) (11%) ; /*^ffl£l|X^^ h;l/&fc «fc DtiS^fMbT 

(b) :/*5?X>l|MS:© 1, 2- If = ;MS£*;fttf 1, 4-h^>^^^» (*%) ; 

(c) ^^^>M*-a-^¥*#:|§'&* (SI%) : rf A£ h;PX>fC»«?L, ;* ^ 

(d) 75;3M-h U JH^f¥i#«^i (11%) ; =f AS h*x>fc* 

(e) kFD^^Sttfiftg^I (M*X) ; rf A£ h^x>H^ib, ;* 
^/-JH?BM$t5i^^ 2 mff-s>Tfflf»b,*tSffi«|bfc^» 270MHz 1 
H-NMR l??l!l^Lfe„ 

(f) 7*^)179 u v- bffi&m mm%) •, -j a& wi/x^ml, 
)ixmitmz-&z>mfc* 2 wfs ^xmmv, M^nrnvtcm, 27omh z i3 c- 

NMR tifbfc. 
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(g) 7^3*^'>U^at*t*l#i^i(«iX> ; rfA£ h;i/X>tcML, 
^^y-;WTS«fc«**S»fP* 2 HIffoT«f9Stb,StS<fe*S 270MHz 1 
H-NMR TjiJ&bfc. 

(h) A-X-ffiJt CML 1 + 4 (100'C)];JIS K6300- 1994 fcipft L , fflj^ffl 
£ loot;, ^Hft* l#ffV», Xfc 4#&0«*»U£b&. 

(2) $?X>*d'A (#tftJS) CD-a-Sfe 

x>R^fficD#*#©^ 2 K^-r^f^BB^ft (¥ti:««S8P» fib, 

ff-Ste 100MBB) , Rtf t- o. 3StSSB (x^v>^ffl 

xk o. 7 nmm (7>^\s>^mm<DM&) a^- 

-f K 0. 1 Mffi, Xfl/>^75>4ltthU^A0. 07 11^, WLWim 1 

15 MassssinbTS^&Hii&b, ai=r3£fb« 60%fc3ibfciMT^x^;i' 

fccfc o^sjisms^siiiRbT, mm^-mrn 21% <d&&^>&3 &&&&&&& 

^<D'&. &V2L>%k3&*%frmm. (* 2 © K~T) **li«ftth>Jfi. 
CtDlS^tT^^ib, JRHftffi^WTffiARSiiT, S?x>^rfA 2 © K 

A (* 2 © K~T) ©jSg^X^l^fcRtf A-x-Jte&fcJ:, ttlBfc3*T#$SK: <k 

2. m.^®-omm. 

(1) iftJS5?X>?fc:fA*&#fl*»c (^1<^A~J) ©^ffl 
J:EttS3>x>*=fA7kJR3Mftift (S 1 © a~j) lcM$ns@f^ 100I 
i^t^LT, 37: 5 »»g|5©y OYt^J^tftlLtt (ft, rfAR^^<;U 
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0-artf*« 137. 5K*8BT?fc£. ^3#i) ZM^Lfc. Hfc, £tl£, tfc^E 
5 5 TkTS^ 6, 7, 11, R£K 13 te3St*# ^KSHb 3 

x^A, T;i/3 ^--7jc?n#j h) ^) 30 SM^^tK 200 KMgp^^tSc^ 

ifeCOffilRte:, S 6> 7 (S3-&A) fttf^ 11 (@B-a-D)> ^13 (i^ARtfD) K 

mit-Brmn&fa <&3, gt6, 7, 11 a^i 13 i;*sti5#a^ttit)§&i 
#6nfc#*'&flc*«^;^te^viT 64o°c-e s Nfiwjta^L/K^siarfc. #£>n 

*=TA l00«fiffifc;tf UT&«te^<»8l#T 30HM5 3 ©BB£ A R D # 
M) T So fee 

(2) #i*S5>X>*=fA**$MR« (Si 2 © K~T) ©ffi/B 
±SB (1) ©M>»x>;£rf A***MK*©*#teflIV>fc 37. 5fii»©7n 

ffl b7c£ t £B£^Tte, ±SB (1) ©«-^tIWI#fcbT (m 3 #M)> MJS^X 
>5R=fA • tttRfc^ttflt^-ft: 3 Offi-a B RtfC, *8, 9 (@3-n" B) fttf* 

io (s^c), * 13 (k^-br^o fc^sns^ia^fc^frss-ift^flo * 

MIC E-BRRtf NR^6S5i?l>*^ <#iftg) ©*-& *> ±SB t. nU \Z 
LTiSjt^tl, ^3 (SB-o E), &12Rtf^l3 (BB-&E) fC^S *lZ>1&&V£&% 

-T %> CD T & ~d 7c . 
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(3) in -Situ® 

>>x>^rf AtK^1» (ilW2CA~T) iz^Z n-5 100 Kfi 

SCMIT, 37. 5SI^OTnT^J^ttJtfttXaun§fi&LfcM 
^^M-^-Lfc, Hfc, ^ti* 20 >^^- h U ^ ATK^^CDBf^M 

(SB -a A Rtf D ; 110 St*£B, SB£- B ; 75 13 -6r C ; 185 13 E ; 

105Jt*3B) tM-giLfr (^6> 8, 10-13 #FI)o 

>^=f A • M^'fb'&^/S-a-* 3 CD SB a" A— D , ^6, 8, 10~13#I) 

r/\^$?^<h h-43Mj> Bgfrimi ($0 gg> ffeijtfcssvi 
3 (c^T feCD-rrfeo fee 

(4) in-Situ<D£ <fc5 4§-& 

>?x>^rf AtR^M (ilM2CA~T) tMSn^iM 100 If 
gPfd^fbT, 37. 5 HS^©7PT^'f;i/§"&£j?Lfb#fX«Z:n^#IB§Lfe^m 
S^tfc. 51:, 20 «*%©gEmr;i/3xtf A2K»ifc©BlrJtfi (SB 

£r A Rtf D ; 190 Kfffi, 13^ B ; 125 IBUr C ; 320 KMgB, SB^ E ; 

180 Sf$) fc 180 RMBB©*^^- h U ^A£MbT pH14 ffl SE L & * » 
(*£6, 8, 10~13#Jfg). 

JfcHT, dCD^^iS^, SiT P H4~5 !Hlia^6St7il'S-^Aia 
DlS$tt^7AtL, &JR*£«lttiT?*£jfil£l3\ iftJSXtt#ifiS$>x 

>M=f A • (« 3 <2l3£- A~D, ^ 6, 8, 10-13 <£# 

X^A </W -J=y^ V H-43M) Wkmz&^^m 3 lUtlOTj^c, 
3. =fA*ftriS*R^*©ttt6ff<li 

±ffifc^^T»jt3nfc#1ft'&#:*ffiVife»-8- (SJiWd 1-175, i 6-13 # 
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M) %^mx$>^^m^mm^v^-inmr^m^ atmm 1-115, me 

rN339J ; MMlJ*--$> <*) §H> KiS.^ Fy-XhKHj, 77-^>:/9y^ 

r 5> U * J ; B^>U#xSi (-80 m* FS.a^ r-^^;UAQj 

recj ; ^ftfrPfl^xit (tfc) 1, r/^^ecj 
rsi69J ; r^ytaa- Sn a n£ rsi69j 

tdpgj ; ?7i^^7 = ?X ^iWUfc^xfi (80 §£> ^S* r j $ -fe 
9— D-J 

TDMJ ; ^^>7f7^X^7^f H, *l*J#rJHb3*X3Si (80 $g, jS.Pr.£ <"/ 
^7ir 5— DMJ 

TNSJ ; N-t-^5 1 iV-2-^> 1 /f7 1 /^Jl/XJV7i>7$ ±P\%ftmik^ 

xit <80 ry /7-t^-NS-Fj 

MUSHt^ («*.«, * 4 ©IBl=r A fc*5V>TiftJg$?X>*3fA 137. 
^M?^ ^ — 30 MMfflom.^) <DRt> 0 fc, EntejttJSTS^ 3 fc^b7c£4I 
& 3 01^ A fcfcH-CJl&SSJXVJRrf A 137. 5 KMSPRtf 
9-30 K*«5GD«"&*M£) *JBV>T, XfB t R * K « * ft fx o fe» 

(IB liB 

% 4 <Z>@E£-£L27-Tr> S4 4>© lig0lH^iS5*7°7^h5J!/ ((80 m^*t 

mm^mm) tio, 160*0 T«iB[b&. 
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±B(dJj&(d 5 -bm^um* ioo°c t LfcMsnio^-eSiibfc. 
T&mffiwtis&n^, tomm^^t 6-12, Mfc^c tie is 13 jc^l 

fee 

® tt«4#tt;jisK 6251-1993 3 ■^aittikM-sffiVi, taueaae 2 

5 °C, 5I3S^Jg 500mm/^O^#T5l3S3fia[ Tb (MPa) £ 7c 3 0 0 % 

w^m<Dmmm^ (m 3 0 0 ) sautbfc. 

*Jlffibfc. Sl^ffl^tt 250, Ji^ft©i£Sc£Ifc«W& 100 iLTMSS^L 

® is^i^tt: ffi#ttM^se (i^a-* h u ^xai) sffiffiu, as 5 o°c v 

5 %, mifcm. 15HzTtan«5(50°C) ZMfeVtc* t a n d ( 5 0 °C) 
® : & > U y 7 • h U 7° V ^ — ^ — ( B S 9 0 3 ) tit), SI 2 5 °C 
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^6~i3 \z^T£5\z, ttm-rziki&Mttt^x, ^Toimmmfe. Tb m 
(B\mmm) %.tfmmn&m&J:% < , ^~fn<DVkm\zhmti%z:tf)mz>° w 
\z. in -situ®R^(Dfcj;s±i-g-(c«, Tb m^.zsmmm^m^-m^ % < & o > 
^•tn(D'&m\z>bm&xmnz> z\ tmuz* ^ 13 fr^mz^siz, miz 

_ki£ b fc «fc 5 fc , *fgHJ! ^ ^ fc> 3 t? =f A Vi jdwe =f a 

& fc , © &iHfc;-&#i £ b t 3 n -f #)V ~> U * * T ;u 5 j- * m k 

fem\z~D^mmTz>, 

( 1 ) S B R7f^X0»! 

fx rif#U T-Sig^P-feXJ (fefSj^^ • MJUf = M) P 3 0 0 ©gl0. 
4C*lt5E-S BR0i^i®3-^ F 1/ fcf — -grfifc *ff o fc» 
fc$3, SBR (BR) JB<0#M#*3& 14 fc^f M-&T?tt&*, fi£fi£ 5 "C^R 
jS^itfx$i±> ft-g-»W6 0%fc^bfcB#^^rN, N - X ^ )l< 5? ^ * % - 

^HHKbT, SBR (BR) 5"5=-y 
(2) =fA^«^#:<DM^ 

±IH (1) f££ D#6nfc75=-ry^^©-gB*U->^U >^b, MtitKJ; 
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wM • xSiO y • z H 2 O ( I ) 

(SC + OMtt, AL Mg, TiRTjC Ca ^6itfn*^a< — ^©^M, 
• fl3*Xtt^tJR*ftfl:*T»D, w> X, yWzlMftl 1~5(D|, 0-10 
©$C, 2~5©ifc, Rtf 0~10 ©$CT?*S) Tg*n5M^5iaft5il>ft< 
fct>— fll©#l«|ft:'&«jt*»6fe0 > J.t3±gB5>x>*:*A©**#m$££:J:SB& 

fB*©^x>^A • *S«ft;£4&«'&#. 

5. ±&mmfcttM<D*% l ftMm%, ±m^ <n ©-ft; /am in 

W*3S 1 IB«c©> 5 x>^d'A 8Mb 

6. ±ffifc«ft;^4&©7kfc#«i£ra:, jtBBjS; (1) fcjsstis&jRKiT 
U £»UTl«§S£nfc&©T&§»*gi 1 IBm©v ? x>^rfA • Mfbi=i- 

7 . yX>^3*Ai*S ( I ) : 

wM • xSiO y • z H 2 O ( I ) 

w as 0 , w, x, yxoEjttfn^ni-soR, o~io 
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©#, 2~5fflt, ~BlT$ 0~10 (DWCTffoZ) TSSnSjiaift^t^SfeD, j. 

© * » « t § £ T * i s * us t m M $ n & v x > $ =r a • & a * t « w . 
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wM • xSiO y • z H 2 O ( I ) 
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T 1 /!, Xft^T^TSSi^ l2fB«©^X>^zfA • &ftfb£-<Kr4k 
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